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Abstract of JP2002367686 
PROBLEM TO BE SOLVED: To provide a 
solar cell in which transmission of carbon is 
prevented and the carbon does not directly 
contact the transparent conductive membrane 
installed on the photo-electrode side, and, 
after firing and installation on the solar cell, 
electrical potential is generated between the 
photo-electrode and the counter electrode 
when light is irradiated on it and performs 
completely as a battery, and which has 
improved yield of manufacture and improved 
conversion efficiency. SOLUTION: This is a 
dye sensitization type solar cell in which a 
transparent conductive membrane 31 is 
laminated on a glass substrate 31 and a first 
photo-electrode 34 made of a dense material 
is laminated on the transparent conductive 
membrane 32, and a second photo-electrode 

35 made of a porous material is laminated on 
the first photo-electrode 34, and a separator 

36 made of a porous material is laminated on 
the second photo-electrode 35, and a counter 
electrode 37 made of a porous carbon layer is 
laminated on the separator, and a photo- 
sensitization dye is carried by the above first 
photo-electrode 34 and the second photo- 
electrode 35, and an electrolyte is filled 
between the above transparent conductive 
membrane 32 and the counter electrode 37. 
The mean particle size of the constituting 
particles of the first photo-electrode 34 is 
smaller than the mean particle size of the 
constituting particles of the second photo- 
electrode 35. 
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■o-L. Epf"J^«l^4 5 0- CT«U. Ml¥3-7/x 
m (^MJl5Atm) tfOb^'U--^ 3 6 a^JfcSflfc. 

[0062] 01 (f ) imm (^nm.^-^ym) 3 

[00 6 3] *Hfi3 7ti. ^idizm^tih. Jt« 
®W8 0 0m2/gULhc7)^-^^r7 y^, ^fiH 1 
&5u mf)?? 7T'fh> ^Sft&fimi 6 n mCOgHt: 
1 : 5 : lfcU -fe^o-X^s;^ y^ii-^ 

?IHrU S^WtcH^jgffi 3 0 w 1 96fc*r4 J: 3 
50-60^ m<7)*tfii 3 7 ixfc . 

[0064] Ktsimwi'-* 36ii 



»l#«*3 4.&tfJB23l£ttfi3 5 

^mzB&Zti, (HI , 02 COTS) *W 

3 1 ? ? 4 7- 3 3 t ®M LX V . 
[0065] *fc*fflS3 7 t»f®L^^B!c§^ N 

T, (01, 02WTSS) *^BJ^fl^3 2i: 

[0066] ±£lgi=J: 9#j*S*lfc§afcW 1 Ottffi 

3 7 fc-feyti^-* 3 6 c0SS®«t 0 fc rt«fc«ji«*TW 
iS $ -frfc*«#«c D 2 c7)BrM#t«0T'S> S . i ixti±ffi 

fc^WISflTV^. dcOgHSiti, -^WtCttO. 2mm 
#>£>0. 5mm*1i: U\ 

[0067] 04(i. it^Jt LTOfla^ttfBf 

S>^mi*m 3 4c0^rV^«@DP<7)Kffaff 

«0-C*S. 

[0068] #±ie*«§i: t T-fe h - h >J /Wcfe 
fcis-Di (tiocyanato)— bis 

(2. 2 — bipyridyl— 4, 4 '-dicar 
boxyl ate) — Rurhenium£r3xi0 

- ^ mo i /LauKtc^^iajgpu, &m®mt tti 

iEWSiTWSUitmWtflsDl . D2, D 
PSrifffU fe»*»13t«ai3 4 4:aS23e»S3 5(= 

[00 69] S^K. H5(CSr^-idt=. JfeiW^-h 
LT7M 3fy-7-c7)Su r 1 y n (ffi^fe : ^a^V 
$8) S:7S^-H t?tPET7-f;WA3 8$- hv/^A' 

HSg2|s«sD K D2, DP£*fJ£-r&bA-C 1 % C 
2. CPfcffcRUfc. 

[0070] 7-feh-b'J;W:0. 0 3mol 

/"LCD I 2 O^*) t 0. 3mo 1/LcOL i 1 

IBcJDbyUC l^gB^VK&ALWitjirfrV^ -fe^ti® 
M*®*?fib;PC 1 1 ZmmLtz. b;PC2, CPfcB 
«=flr*ffi-Cfe3W«ffl*»WfiHr;UC2 2. CPPJI 

[0071] imttmx^nfz&mmmmjtfswM 

Sr. f<im5^offll„ AMI. 5X^ h;^ 
^jco^fby y 5 >7i5:lv^ V-7-y S i 1 
0 0 m W/ c m 2 ^ffT<%kStifi»tt5: SiSg Ufc . 

[0072 ] 
[^1 ] 
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*fMB5WfOTl<0No. 6-10, 11-1 
5c0id(C. 3Kaat»l*«S3 4i:J(523l£«fi3 5 

ifcKW lfcNo. 1-5 fcJfc^yfrS* *) *«0LL Lfc . 
[0073] :x<75ftmMJc03§Bj§gm 
JBI 3 2 *v<0SB8fc: J: & ASP ^ a - h <7M±<^m h MtE 

[0074] No. 15«yg - hli*r-#yim®m 

[0 0 7 5] StfcSQfcWltt. Sa«W«.J:<tt8gfci*i 
±L£. Zcommii. 3t«fiiS:^l7t«fii3 2. SS23fc 
«Si33coJ;o(c2 JWSLhte-r 4 £ fc TafoOllHLSMW* 

[0076] £JtHjfc0IJltf>No. 1 6 — 2 5<7)*ffli3 

i#^±Stt^ti, ^3 6**n<7)^(c&£>-f, 
fflfcEOTJ-flSlft-MiftSfi* J: o >,z% K> ~> a - hrf%< 

[0077] ( mmm 2)mz. ±ae<osdtw i izm®. 



(a) Ki6 (e ) (Ciprt. 

[OO78]06 (a) : lOOXlOOmraf^l. 

1 mmC7)3SBJ#«JK5 0 0nm#?^5Xiil 3 1 
tc4r/PS:ttWaNKS-»i-4fcA-fe;PiatieiS*BWK. 5 0 
jummcOX??^ 71 33S-YAGU— T-SrfflV^TlD 

[00793 16 (b) :8Sl%ttff (St«JI) 134 
Ji, T^^S2 5 n mOT^M-fb^-^y^*^^ 

u mivu-x&w vy*m&Ltz. zcomy^fr* 

CD^-XhZMSLtz* ipil 0 ram S590 mmt 

V\ fOTJflL fg^L-4 5 0° CTjftSLfc. J&Wil// 

[0080] 06 ( c ) : ^2^«fil (£?UW) 1 3 
514. 8Htf-?y^l&&^@2 5nm<0^£#ii 
U •fejUa-x*/^ y^£jl-£L£. 

* ymmftmis. iowt 4 a x ? y - y epsot 

[008 1] 06(d) : X7V-ylZmiytW& (© 
1 34fc|^«Oy^-y-C'*)S*^7^A$-ffl< 
Ut. SB 1 (St^S ) 1 3 4 tm^rS J: o E|JgiJ$g 
*lf£4 5 0' CT«WtLfcK<0ff»«8- 1 1 txmX'b 

[0082]tAV-^i36 \,z\i)V^-)V i o o %<rm 
•ftf-^ W^Kt^ST 25OnmJ:0±# "Srtt^i:^ 



Wfflm W^-X h Srta-g- Lfc . illmm S?90m 
mT'7-tr/Hh ^13t^ffil 3 4 0Sg®lC>-^-yS-^ 
06 (d) IZHk-tXdiz. 1 mm{imi*m«il 

3 4 3«td l^rkwwj t*: . mmm&4 

5 0* Ct«ILt. JWW43-7*tm-C*ofc. 

[00 83] zcom, tmi 3i<r>ij-if~.v\t^ ita® 

W8 0 0m2/gjvui<7)^-^y7'9 yi?, 

1 : 5 : l k l-tjua-x&sU yy*i&£ L 
[0084] *Of£:/^/l^/Ut>-/M£?£&«&L& 

^-^hSrW^-u wmicraE^ncaowtxic^ 

^idtC^-XhSrif^U il2mm j|$90mm 
T'7-fe;Hh SSl3frBfiil 34. 823C«ffil 3 
ffi&^-ylr^ijf , 06 (d) <9j: dt. lmmll 
-fc/^-? 1 3 6 3 i 3 L^ttfcffllBILfc. 
ETOJf£*lf£4 5 0 * CCmift Lfc. JBU¥tt 2 0 - 6 0 ju 
mX'fo^fz. 4m£ft0>£ft<VM&tt 3 0 - 7 5 // mf 
Sag. ^«:«B03lL^=8-JitiSaSJRIt^«^ 

[0085] ±SE<0*ffiT"7-fe;HSM*«S*lfc=E^a. 

cis— Di (tiocyanato) — bis (2, 
2— bipyridyl— 4, 4 '— dicarbox 
ylate)— RurheniumS:3XlO~ 4 mo 
l/LS:3xio-4mo 1 /LiMEfc:** J: o®M 

&&L&m*®.mZ-*ttz. *<OflL 07lc^-rj;dK. 
gfeHlfj'-hi LTT-f*y-?-c7)Su r 1 y n£95 
HUPET^.f/l'Al 38£ h 7r*A'-t LT 

»!iareK*<iitB Lx^z&ttzmmm L±>u*ttm t 

fc. *tf>&T*h — MI/HCO. 03mol/L<7)I 2 
O^ISt) fc. 0. 3mo l/LOL i I (3«WtU^- 

[00 86]*<Df&. AMI. 5X^? h/k^O^f -<r 

s yy y-rzm^fcv-^-is $. ai/-n-i oomw 
m^^'j.-zuci zsmmz^-t. &jMm<r>mi&mm 

m2km®X'h y ) . *x'ju-;K!Dl8Ji&S:06 (a) 
£06 (e ) tc^jrf. ^<0?4 S^fc^Lfctf)** 

[0087] 06 (a) : lOOmmXIOOmm f 
*1 . 1 m m<7)m B JmWM 5 0 0 n mft # C0#9 XSI 
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[0 088] 06 (b) : g?lft«fi§ <tt«JI) 134 
« 3 pl&liXfi : FS2 5 nm^lftf^ySrMU^n 

mi evrtxiztchkoxtv-ywrnmn^-xv* 

WfeLtl, mi 0mm 9 0mm-C'7-tr;l/^-|H]B$tc; 

[0089] 06 (c) : JS2ftttfii (^TLICJl) 13 
5(4. K-ftf-^V^l^^fi2 5nm£7)^§:^ 
L-fe/H3-xay-C-f v-^fcfi^Lfc. 

b- h -jummmmm l Lammtzmft* * y 

ffl&ttmjg. l o w t 9x; y -y mmey* 

[0 090] 06(d) :*?y— VHJp2ttit« (« 

«*) i3 5kmn<r»*?-yx'foh¥*~vi<'^zm< 

[0 09 1 ] -fe^-^i 3 6fcfcM^/n 0 0%coig 
ttrf-fy^mtfr^ 5 0 nmJJLt<^7 
2 0 nmOlg'fkv'Vl-rJ^^ASr^-ftL-fe^O-X^NW 

/kJh m 1 JtWm 13 4. m 2 135 (Tflgmizr* 

?-y££hit. 06 (d) IZTjk-frJ: o (C. 1 rnmttt 
^n'P-^ 1 3 6<0*W«r«3i SBiiBL^CffllBIL 
it. EWJ»+»«aiiUfc. fgftKJPH 1 0 - 2 5 /xm 

[0092] }^(C. M« 1 3 7 c75^-,-if>(4Jtl^ffia8 
00m2 /gliLhO^-^yy^ /^. ^^gSju 

i\L^9y* 1 : 5 : 1 t U4s/Pn— ^3Ry<-f V^^I^ 

[0093]f(Ofl rf-^A'th L 
L . AK^tc^^aijK 3 0 w t %{c^rS J; 
i^-Xh^L, 1©12mm ft§9 0mmt7-fe 
^27t*fiii 3 4coffimzs*?-yt:<$ib-£. 0 
6(e) IC^Tidt;. 1 mm(43tlgfii<Ofrffl!l&L*« 
3 J: d fW9J L)t . EP»J . L 4 5 0 

• CT\ ^«fiSMBK2«. -feyN'U--^. SiS-Sfci 
*Lfc. ^^J|E{i:3 0-8 5AmT'*)-3^. 
[0094]«5«S:«|"3igL>S:#JHi, |g«iRI@fc«J:S 

Sr30f^KLfc. 
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[00 9 5] &*/\'ti>T-th-hVMZ-&Mc i s- 
Di (tiocyanato) - bis (2, 2 — b i 
pyridyl-4, 4 '-dicarboxylat 
e) -Rurhenium2:3X10- 4 mol/L£ 

3xio-4 mo i/Lmmiz%hj:omML. &mm 
m£<&mz-£ti. *cr>m. mi^-txo^z^ mam*, 

— ht LTTW^y-7-c7)Su r lyn^^U-hl 
tPET7^;l-A13 85:h7r*A-i: LXMtymm 

T-fe h-MJ/HCO . 0 3mol/L<7)I 2 (H>> 
5g) i: 0. 3mo 1/L^Li I (UmH^f) 

[0096] *C9&. AM 1 . h;P^C0df-b 

[0097] (itmm ) 08 HJfcRWi: UT 

[ 0 0 9 8 ] 08 ( a ) t^jrf J: o 100x100 
mmiAl. lmm(OP|ifl2 3 2 (f?50 0 

nm) uz-t/i'£\M.nm%iz j tt& 

tcfr*/U , (mm£Btfi)lZ5 0umm<7>A?y47'2 3 3 
5:YAG l^— £ JHV vr Jul Lfc . 
[0099] 3K*ffi2 3 5\$m^9V^mtf-'&2 5 
nmVATn^ZftWLL-tJVu-XJk^-i >9*m^L 
tz. -e-^&yf-^/Hi 1- -;H£jgiiS8S L3r* 5 <^I£- 

Lmmmizmt^- 9 vw&wms. 1 0 w t x 0 

x9v- >m\mcry<.-x h*m^ Ltz . 

[0 1 003 as (b) c^-riaCs x7>j->« s 

tp§9 Omm I$9 0mmt. TOMtg^^-y^ 

fc. StO/f^Jil 0-1 5umX'fo-otz. 
[ 0 1 0 1 3 08 ( c ) fcSrf J; a fc, &f£SW»fc^Bi 
2 3 5 tfOKS:®®!?^^- F/PfcT 7 * JkW6yiJSM*C 

mmzj$ffi&l,ZX'%ti t BJbtlhU 9v9?v9 



[01023 08 ( d ) iZTfct J; 3 *.rt\,—9 2 3 
6 \iZ\i)V^-)V 1 0 OXcoKffc?-* ^T^i^gO . 3 
m^i^fc^l&EH^ 0 nm<0»fc5M'=i-'>A 
*4MftL-t^o-^»MW >9m^Ltz. 

[01033 08 ( e ) izyjk-tJ: a fc, **>»:/*-;Mr 

K-fL^3-»>A|Il^iiSl 5wt%ttSJ: 
dX^'J-yEpraffl^-^hS-p^L^. H9 0m 
nu 0mmX'W®mm%^9->(VX7V-y$: 
fflv ? y 4 y Srfi^ /C7fe«fii 2 3 5 0>Kfc:S&* J: 3 
EWHLfc. *:rtV—9 2 3 6(7)^J1«3 - 5 umX'fo-o 

tz. mmknmzxmmtmmiz. mm?>-~- fmz 
x 7 ^ivtfmmwx- mfe&mzx 9yjy& 

[01 043 08 ( e ) fcijrf J; o *<0«»B2 3 
7<?)^-^ySrJt*SiW8 0 0m2 /gJSLhtfMr-tfV 
7y-v9. ^n^5umco97yr^ K ¥%1& 
SH^^ nm<Oltffc;^-:?>-£ 1 : 5 : ltLt^P-X 

%■& L«r*«4>fi^ t , fi^w^Hj^aus: 3 0 w t % 

fc&S io^-Xhtrli-a-U. iH90mm I?90m 
r/fctrofc-fc^p-* 2 3 7soJ^(cfi=5ri, J; aepfJL 

[01053 ±Mimiztitzi><?>*imi^ 4 
5 0- cx-tmzmi&Ltz. nm<DmMM±2o-6o 

umX'fo-otz. %m~~*ffi&£t*<7)Mmii 3 0-85 
umX'fo-otz. 

[01 063 08 ( g ) icijrf J: o fc, «ffcf£<7>*«^ 
[0 1 073 ^<7)ftecOfe*©«. ^^'^-^c7)^fig, ± 

»wtt^mtt«sj±±sawt0! 1 ~nsi^i3 1 h»t» 
[o 1 08 3 m2n. mmM2. m&M3. ktmicogi 

[0 1093 
[^23 
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[0 1 1 2] H»«2, 38Nrt*3fciJt«W2i:ifc«L 
[0 1133 Ja±«)ii:j6»«,, ft^SS- 2ma±.t 
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1 3t«fc&<SWIS*i s Hute^l3t€»c^?L«^ 
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3lMkffl!BB2*««fcli*«j»fe5fe& s ffl»«5*i.. M 

<r>x\ m 1 xmmizm 2%mm ± 0 m^ws 
£ fcoanse^fc fflv^ i. <r fc iz x 0 gg 1 ytmmim 2 % 
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tunics-?- & c t < , h ±mmm^Mzm^ 
wts titzmtt Ltimizftgmtttmizm&tfmi 

[01163 1**317 <?>wm. *®mt?M *m 1 
^mzm-t h wfrc-h ~>x,x jxmiizmmwm 

htc&^Kimzmm-thJMt. m&n2%mmtz 

jmt^^h &mm®m±mwm<r>mmfimxh o 
t » mtem 1 Kmmomjm.T&temm 2 xw&^m 

ns/iis- ?*?m2 ytmmizx-xytf&m tx t , m 
wwtiaiwis 1 %mt&mm*m£.'t& ztiz 
£om2xnmzm&iK*-x><7)im$:mz\ mm 

Ltcmzftm&tiimiznmmtkL. mmttx^ 
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